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(57) Abstract: Discloses are a positive resist composition for immersion exposure and a method for forming a resist pattern. Specif- 
ically disclosed are a positive resist composition for immersion exposure with immersion resistance which is excellent in water 
blocking properties, and a method for forming a resist pattern using such a resist composition. The positive resist composition for 
immersion exposure contains a resin component (A) whose alkali solubility is increased by the action of an acid and an acid generator 
component (B) which generates an acid through exposure, and is characterized in that the resin component (A) includes at least an 
acrylate constitutional unit (al) and a (meth)acrylate constitutional unit (a2) having an acid-cleavable dissolution inhibiting group 
and the constitutional unit (al) is composed of a cyclic group bonded to the acrylate of the constitutional unit (al) and a fluorinated 
organic group having a specific structure which is bonded to the cyclic group. 
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R 1 




- (3) 



[0079] HflB, — AS^O) R 1 tt0*L<f^^/V-SSr^i-„ R 17 W;£L<te*itJJi(^\ 
[0080] ffflE (a7) mtLlZ.^ vt\ MIBS^UttfflrlB (a7) ^{£<D (^) T^U/l^^TVV 

[0081] fffSE^#^m^^bT^, #fc:|£J&fc<, *fiStfctt#SS;©2|i*fc 
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lf%^b&X%Z> 0 

[0082] mmmmm^mtvxtt. m^mm^<. m^^m^tc^m^:<D2m^fc 

mmmm^mtvxm^^o 
<D7kmm^&^ ^tLMxfoz>z.b&mt>%-~£^ \ 

[0083] BtrfB (a7) ^^*3V vt\ ttflB^y ^>fk#8l^«, f «S©*iMi 1 ^>^< fh 

[0084] mifB^5/^{b^S«, ±m— (3) g^X«#®^T/v^ 

lv\ r©i^, mm.<Dmmu*mzifrb5x&o, &^<m-3x&<9, 

[0085] mm (a7) ^{frfc&V vT\ ttf|B^5/^^^TaS<^^r«T/V=3— /MfcK^te\ # 

m^mmmmmtvx(Dm^i-^o 

m^(Dmm^iti¥m^u mytRx^PKB^n^^xum^m^x^r/^v 
mm^mmu m^mm^x^r^mmm^^mt-r^t^, i&mis 
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[0086] _hfB-^(3) R 2 ^^C^M^-C^V>i:#0#»S^LT«, gtffc, ^fe^^fc 

[0087] *&w<D7$i?myi?xhm&mz.&\, vr, tfrts (a) m^mmn, m (a) 

t-fc, HUlB(A)^^«^«*^^(D^tf^^J-LT. Bf)fB(a2)^^20-6 
iSttL, m&Uti&&&Mf^ttl&Wfc<D&WrKttVX. (a4)^{5A^ 5 -60^ 

Lt, 5— 50^/v%, £?^L<mo— 40^/v%-e&3i\ i^^^-?^— ^F^-ft 

ttfte (ae) v ^m&, mm (a) k^lt, 

ttrfB (a7) W^ffl V >5#£\ tfjfB (A) ^^^«j^i-§*^^{5L(D^f+^^b-C, 

[0088] /j^-eb, tfffB (A) J&#^:fcit5lttffE#«J&3M£ (al) - (a3) <D-^;fVe*L<D^ 
( a i)5- 65^e/v%. £?*L<J3:lO- 60^/v%, *5j;t/(a2)20— 60^e/v%. 
£?£L<{3:25- 55^e/v%25c^, (al) 10— 50^/v%, 03;L<telO— 40^/1^%, ( 

a2) 20— 60^/V%, #?3;L<te25— 55^/V% N 5oJ;U?(a3) 10— 50^/V%, 
^^W<$—^^m~tZ>^-ti»-e^^ #?£U/\> ^(DtpXh, (a3)^{5A^(a4)^-fi 
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xit (a7) m^h^m^Mh»^v^ \ 
[0089] ^m(D^m^^hm^mK^f^mmmmm.^(A)^ (ai), ( a 2)^xxf 

^S^CT(a4), (a5), (a6) &£Xf/titcte (a7) (D&m&mm^fh^tl^ 

[0090] *fc, i&m K&tfz>mifrffimf&$r (a) © jc*¥^#^* wifej^ w 
ti^i#) te#f-PK5£i-3t><^7:i3&i^ 5000—30000, ^-^ixtesooo— 

20000£$;ft,3 o '(D^HJ;l9^^V^^lx^^^J^(D^tt^^<^(9 N /Jn£V^ 

[0091] [BB&£#M#(B)] 

[0092] ffrfB^^J^^^^^y^^^T/v^/v^/v^^^^^^T^^^^i-^^ 

7A/t7/^n7^y7/V*^-h, v^^/K^/W^r^hy 
y/v^-n^^^^/v*^— k (4-^^/vy^— /V) ^7x-/W^7^^^7;V 
^-n^ 0 n/-?^/v^— k (p-tert-y^/vy ^-/v) ^^^/KW/^^by:? 

X (p-tert-^^/V^oi^/V) 3— K— ^A/^-^/V^-n^^^/VJfx^— k by^oi— 
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yN^^/V^^— hhy (p-tert-:/^VK7;n— /V) ^/V^^hy^/V^ti^^-;*/^ 
k hy (p-tert-7^/V^m^/V)^/V/}N^^^/^^ / v^-n^^^/V^^— K 
hy (p-text-y^/vy^^/v) ^;v^^j^^y 3 ^y;v^rxiy 0 vi/<>^;v^^Y^}£ 

z.nh<Dtp-?h, ^/v^^A^0^b<, ^x-b^<D^mwn3&<±<Dy^m^T 

[0093] mwb (b) fofrtLx, m^mm^M^mmxm^^xhx^ 2m^±ms.^ 
mm(B)f$,ft(D®.mm^ mm^x\t(A)m^ioon*MKMu o. 5-30 

[0094] LWM^J(c)] 

*^i<D#v?av^M»^, mmmmtftttxte (a) ^^^ttfis (b) 
'&m-z>&M<n (d) ^^*5 ^uvu^s (e) ^mmn\ (c> k^^t 

^-(D^mmm (o ^u-c«, ttrtEwsg^x^ (a) (b) 

\^x<ik^\(D^(D(D ^frh&M<vh<D&imxi-±2n£i±m'g:miR^xm v ^^.t^x 

[0095] itjfB^^J (C) tVX, y -^fny^by, Tirh^ ^;v^/VrY^ 
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/kni— *r;vt£}£(D^^T/v^— ^MRXf^tcoW^fc^, iy^^co&^M^:^- 
—T/i'M^, fL^^/k ?L^^/k gl^^/k gft^^/k gft^^/k 

[0096] ^nfcV>-^y=t— /V^/^f/Vx- r^Ttr- h (PGMEA) 7°ntV>- 

^3-/^/^/1^—7^ (PGME) , ?L^5W (EL) , teXXP y -y^uy^h 

m(D^^^^m±rr^t^. mi^\ PGMEA^EL^i^-rs^te, pg 

MEA : EL<Dff AJ:t:# W*k< ^9:1 — 1: 9-e&<9 , H ^?3;k< te8 : 2— 2 : 8-e&>3 

o 

PGME^IE-^i-^^'^^, PGMEA:PGME(D^iit^8:2— 2:8, #?*L<te8 
: 2—5 : 5t*§iftU \ 

[0097] ^m^^jmu^nmm-^ ^ mmmm (c) 

[0098] R<D<ftfl<7)J^] 

^£rWV\ r(D^2^H3^T$^(D^!)^LT«, hy^/kT5>\ ^xf/V/^y, 
hy^/P-T^ hy^/KT^, v^-n-^ntf/VT^ hy-n-^ntVVT^y, i>y 
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-Of/VT^ls^ MJR^V/VT^ V9Hr9?'>V7^y^ v^y— hy^y 

o 

[0099] Dfb24] 

N __^. R 13 o r h o R 15 ) 3 ■■■(21) 

-To) 

[oioo] _hfB-^(2D tfj, r 13 , r 14 , R 15 {«it ft&m. mRvhoxb&^K am 

3x&% 0 r 1 \ r 1 \ R l5 (Dmmwcnm^xh-oxh j^u mt£^x\^xh£^\ r ! \ r 
[oioi] .lie— m&{2i)xmisfi%i\z&mtvx\z, mtts\v*-{2-*\*^*Y^sx& 

^^yh^rv-^^/V) T^^ifitf ibtl^o ^-e^hy^-2-(2-yhdrv/(^hdf-iy) ) 

^-eti. ir< K_hfE— (21) T^$^§^^^ 
0*L<, #^hy^-2-(2-yh^i/(^hdr^))rn^-/VT5>'^-^— ^a^yyy-^^ 

^—i:m^^^xmm^n^mmimir^mmm^i^<0^.^\ ^.tihitmrnx 

^b^T^te, TO^X«ti)fE(A)^100®»§P^*J-LT, 01- 
5. 0fCS%(Di§H^lli^;rL£o 
[0102] Sfc, ffifE(D)^^<»ia^(-J:^^^^l^#\ ^u^h^-^ff^ 51 

v><Dttym^v<fez<Dmmfc&^^zz.btfx%% 0 (d)/&#me) 
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ti^^^vitbtft, m«\ ^>-m, ?^>m, v^=mt, =*^?wt, 

(E)^tt, ™^X«(A)^100«ft§P^ t 90. 01-5. 0®i§P(Dm-e 
[0103] ^BJco^M^^Km^t-^, $^>^HffM^J:«9^Ptt^fc?)»^J, #1*. 

^#uftij^i, btm^j, ^^j. m&m. ^—>a>m±m^t^m^ m 
[oio4] ^mm^^jmu^nm^mm-i, m«\ w^rr^m^m^^m 

[0105] [y^-^jfcfrifc] 
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[0106] ^cv v-e, ±mxmhfritcu^bm-)&m<Dmmx&%u^bm kml>x^ mm^ 

^/^—>^jY\^XmK^iKU^MU% (Liquid Immersion Lithography)^ 

2 

rFXteArF^^w— if— ^ #^ArF:^f^W— if — t^LT^-efcSo 

[0107] ^b^^^sx^^ov^^, »3fcB#^, u^bmtmytmm^mn±m^ 

[0108] ^(Dmrnm^h^^ ^mttuxi*. m%.&. ^.tcny^m^mm^ 
m>mfbti% 0 m^ym^m^mi^(DMm<itvx^ chcif.cf och 

3 2 5 4 9 3 

XFOCHXHF f©7^il{^ft^±^^it5l#:^^-7ntn7/V 

4 9 2 5 5 3 7 

^cM\:^(DX^m^70— 180°C-C£>*9 N i<90*L<^, M^80— 160°C<D 

/v^rute-y^/v-TbyKVv??^) (ffl,&io2°c)&mfz>z-tt)>x^, mm^—y 

;V^rnT;V^;vr^it^-mtL-X\ts 7//V^-nhy^/VT5^(Ml74 0 C) 
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[0109] &v vc, mytTM&n&zjz&s PRBmytmnm) &frv \ m ^c, r^wm* 

^^k^- ^i|>M^^— ^Mtf^tf (OSgil^v 

[oho] j^t, mmm^m^, *&mK^xzb\zmm\mm~rz>o *mm\tT 
[oni] ]&T<Dmrnmx.Tftt&mizm^x, mm^mmvy^^—Rx^mmwm^ 

(l) 
250nm; 

(H»!ll)90 o C. 90#X(i(H»!l2)110°C. 90$>XJ2(HJ£ 
$J3)90°C, 9O^Xi2(Jt$fc0!ll)95 < C, 90#; 

MiRfi*)»3fe^#:ArF^>-x'l/— if — (193nm) (g3fe^gNSR-S302B(^=* 
>-*fc®U NA(riPt)=0. 60, 2/3«rffirflgM)SrfflV^*3te 

(2) 

S*K<£> [Ufe#: : 500rpm ; 
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WTt:l. OL/#; 

mmtu^ht(Dmmnm 23<c 

(3) Uirxbto^dr—lsT&tf&kW 

#!|3)90°C, 90#X^(it^!jl)100 o C, 90#; 
T/V#ygl##:#:23 < C&cr, 2. 38Ri%^h7^/VT^^^-^tKndr^K* 

[0112] J^TOii^l^Jt^Jt^V vf, S?tt^©»ISttFACEg?tt^|fK:A- 

X150M (tfe^Ulf ffif^^WcS^lfcaS) £fflV >T$fflJ&£frofc 0 

. l#)o 

[oii3] imfoMi] 

r^>, 81. 2° -e&ofc 0 
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[0114] Wb25] 




[0115] (B)jjfe££LTfcJ\ hy^^^/^/k^^^y^-^/k^-ti^^/k^— hsfC* 

gB£ffll\fco (C)*jfe#£Ur«, T'ntV^ya- /WEv^Acn— *rtV7-Vr— bt 

%m^/^t(Dm&mm 1 6oo jcs^ic ait 6 ■. 4)&m v ^ 0 

(D^^LTte, hy^/-/VT^O. 45fCi^fflV^c 0 

[oi i6] m^, ±mx-mbntz.u^bm-0 l mi^m^ w^^^- ^co^-HTofc 

o 

u-h_h-C90°C, 90#F^7V-<-^b-C, |fe«**5^^J;t), SItB&JhJRJilcJII 
J¥ 1 50nm(D Ui?*bM tt&f&Vtto 

iPf)=0. 60, 2/3^^)^*9, ArF^v~^W— if— (193nm) SrfflWT 
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#C^90°C, 903f^PflCO^#^PEB£ySU $^>^23 o c^TT/^y?a^*-e60# 

ramteut, T;v^mmmt\,xn.2. 38fc*%^h5^/b^«^AtKn3r^ 

[0117] J;5^b"C#^fcl30nm(D^^T^K^"^— *3&*1 : l^Sb-v^h/^— ^ 

£;MMS^IS«I (SEM) ^WmilU (Eop) ^fefco 

^^W^^^h^li^^l^^V^^, Eop(X2)«20. 6mJ/ / 'cm 2 -efcofc 0 * 

i^*^*-^^ th^m^w&c ^c^smttt^btb-r, fkmm> 

„ Eop (XI) ^20. 4nj/cm 2 -efcofc 0 

(X2/X1)-1]X100 = [(20. 6/20. 4)-l]X 100 = 0. 98X*hofc Q 

[0118] mmm2] 

TfB<£> (A) $c£h (B)^, (D) (C) 

^^7V.T^y7b-^^/KD*m^#:i00®*fP^fflV^ o (A)^^^MMt-ffl 
V^fc^W^i^q, i\ sCDltf*, q = 46. 7^e/^%, r = 39. 9^/^%, s=13. A^rjV 
%iLfc. MMbfc(A)^<D«aW^*«9000, MSftl. 86-efco^ 0 
M^<D^M:»$'J^Uc^^ 80. 2° -Cfcofco 
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[0119] [>fb26] 




O 




••■(23) 



[0120] (B)f$ftbL,Xn, hV7^~/l'X/^ft~VJ*S^7/^vy#>'X/>fr*~-h5WM. 

(D)J&#£LTH\ hy^y-/VT^O. 45MrgB3rJBVyfc 0 
[0121] Jfci^ ±fB-e#^tL^v ? ^hm^2^fflV>-C, W^h/^-^^^Tofc 



*i\ #a^^#tl^ihi^»^^rAR-19j (ffi&%, Shipley*±$D£r, ^tVt- 
«S^*5^»!:«t»J, JRI¥82mn©#«5R 1 RltB&JhJI!ISr^^Lfe 0 ^LT, _LiB-C#£> 

JfcfcU -7^^/^-y^iM"C, R3fe^eNSR-S302B(— 3^^^fc§g x NA( 
H§Pi&:)=0. 60, 2/ / 3M^BJ)^J;«9. ArF^v-^W— if— (193nm) Srffll^T 
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^SrHHE^iirfttf 5 ^ 23^ ^T^^2^5^TLo^Wc 0 

#C^110°C, 9otn©i#-epEBiaL, $e>^23 < c^TT/v^ym^^-e6o# 

[0122] ^(Dj:5^b-C#t)tv/cl30nm(D^^T^K^-^— Xffil :lb?£%Ui/^W<?—> 

^^siifiti (sem) icuttj«isu -&tt<Db%(Dmm (e op ) ^*^fc 0 

^HSfeF!j^Wv ; ^M§.^^)2i3:*5V^«, Eop(X2)«16. 5mj/cm 2 -e&ofc 0 * 
% Eop(Xl){*16. lmJ/cm'-efco/Co 

[(X2/X1)-1]X100=[(16. 5/16. l)-l]x 100 = 2. 48X&ofc 0 
[0123] lUd&Ml] 

TSECQ(A)j&9\ (B)/fc9\ *3J:TJ«(D)^Sr(C)^^-^«|U ^iv 
(jfl5i^±M»FPR-120) 3rfflV\/t, f^Ui: (A) *&#O«*W#^*fS4000 

o ^fc^g^^&aiJtUfc*:^ 73. 9° -efeofc 0 
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[0124] Wb27] 



F 2 / 



F 

-c- 



H 

-c- 



\ H 2 't 
.CH 2 



F H 

C C — C — c- 

F 2 / H 2 / 



F 2 C 



CH 2 



CF 3 



OR 



16 



CF 3 



OR 



16 



•■-(24) 

(5£tf\ R 16 tt-CH OCH *fc«>fc§gJ0!(^-e&tK t, uJ3^tb^;fr50^/V%~efe3 o 

2 3 

) 

[0125] (b) /&^b-cte, hy^^^/v^/v^^^Ay^-^/v^-n^^/v^— h2®* 

[0126] ^kK, ±IE-e#^tifc^v ; ^hm^3^fflV>-C, U^h/Ny— ^(D^^fTofc 

o 

*1\ mm^RMw±mmmm^AR-i9i m&%. shi P ie y *±$i)^ ^tvt- 

^-h_h-e95°c, 90#ra^v-<-yb-c, s^-frs^icj;^ S#t^ihJ^_h^J^ 

J?250nm<DW^hJg£7^&Ub o 

Jfcl^ ^^^-y^U, S3te^gNSR-S302B(^>1«^±§^ NA( 
H§nf&:)=0. 60, 2/3fftfflrflgW)t!lJ;t), ArF^v^l/— if— (193nm)£ffll^T 

^SrHHE£iirfttf5^ 23r^T^£2^|!^TLo^Wc 0 
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^C^100°C, 90#ra<£>^#-CPEB#ygU £^-23°C^TT/V#y§l^^60# 
[0127] JlfB(Z)j;5^bTM^b^> ? Ml/> ? ^Km^3^fflV^-r, H»!ll^rslil^b-C, 
U *^<Di:#<©iSS(Eop)Sr^:fe^o ^:^Eop(X2)^fefc^^, 21. 4mJ/c 

„ Eop(Xl)te20. 5mJ/cm 2 -Cfco^io 

ai'»3te^Sl-^Sm«W^S»3te^3S^SJt^fefc^^[(X2/'Xl 
)-l]X100 = [(21. 4/20. 5)-l]X 100 =4. 39"Cfcofc 0 

[0128] lt«l^J;t;it«2©^J;t) 1 *3^<£W?;*hm^£ffivvr, 

[0129] mm^rn 
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[0130] Dfb28] 



[0131] 




i^-g^rO 1 600fC:I:flXff *it 6 : 4)£rffl V ^c Q 
[0132] _hfB^#^^lfcW> ? ^hm^4^fflV>T, W^h^— ^©l^-HTofc 

o 
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£\ *trW-— l:fflV^y3^xWNj:|iMU *5/h^V— h_h-e215°C, 60 
riP|)=0. 60, 2/3$StTO*IK) tU;^ ArF^i^l^— if— (193nm) £rfflWT 

m^nox;^ 9o#ra^^#-ePEB^3®u, $e>^23°c{-TT7^yiaM-e6o# 

[0133] ^(Dj:5^b-C#^tvfcl30nm(D^^T^K^-^— : l^SUv^h/^— y 
^^Sllflti (SEM) (U^MHU *fc^(D^#(D^S (Eop) %^ibfc 0 
&MMW<Dl'i?XhBtfM4\Z.33\/>'X^ Eop(X2)«20. 8mJ/cm 2 -e&ofc 0 * 

„ Eop(Xl)te20. OmJ/cm'-Cfco/Co 

[(X2/X1)-1]X100 = [(20. 8/20. 0)-l]X 100 = 4. 0-Cfcofc 0 
[0134] [HJfe094] 

HJ6^!li<Du^hm^^i^*5v>T, hy^y— /KT3:m). 45fC:fc»hy^-2- 

(2-yh^v- (*-h*ci/) ) 3i^/vt^>-o. 98®*t Nz&mjtxsitabm&m&m V 
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VfcZ.k&<W-femmzisXn~otCo 65nm<D94^T^^— J* (1:1) a* 

[0135] 

f&nmmmm&m^x. ^v^t7^ti93nm(D2^(D^=em^^mm(r.^ 
=Fmmm%ft^fc 0 mmm30nmti,t^mm^mmi^xn^tio 

65nm(D7-r^T^K^^— X (1 : 1) ^#^Lfc Q 

[0136] mMM4Rx^5\z.^f^miMmyt^^^xn, u^vmt^)^~rmt(Dfm^ 

—>zfn~7T^^&M'<Z>h<DX&Z> 0 

[0137] sx±<d£?k, i^^^^si/^MMft, iti^i^^i^^ 

xm^ftmmnytfc&^x, u^w<^—^^r4^nm^mi-x\ mmfe& 
(D\s^y^—^%mz>~t\z.m\^x\^ 0 
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m^mm 

mMmmm%^H^)T?v/vm^^/vw)&miL (a2) t&is^ 

[2] BfrfB«^f5L(al)^TfE-^(l) 




[3] itfrta«$:^{5L (a2) ^twe-^^: (2) 
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- (2) 



R^Tiamm^-k.^^m^miro R 3 -R 5 fe^ti^tim±r.vxi%mmi 

[5] BffflE (a3) 7^^MISX«:»Mft5 C**) 

[6] fff|E(a3)m«^ T |B-^(3) 



(5^(3) tfJ, Zi42i^tt3*©g^S^t 0 R'fi^c^J^^Xf^^/^Sr^i-o 



Wb3] 




■•• (3) 
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[io] tffiE#^^ (a2) tt^«j$ijs^#^^:jigjte^^*ms-e 

[13] ^S^fc^-fe^ffl V ^c^v^h^— yf^^tfcot, 

Mt_t^>&<^ ff^iI1^^12(DV^^ i l^^?B*^^> ? MW> ? ^hm^ 

ffv\ 
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